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(57) Abstract 

DNAs encoding the following proteins (A) or (B) which participate in the temperature sensitivity to surfactants of coiynebacteria: (A) 
a protein having the amino acid sequence represented by SEQ ID NO:2 or a protein having the amino acid sequence represented by SEQ ID 
NO:2 wherein Leu at the 139-position is substituted by another amino acid residue excluding Pro and having a temperature sensitive DTSR 
activity; and (B) proteins derived from the above proteins (A) by substitution, deletion, insertion, addition or inversion of one or several 
amino acid residues except the one at the 139-position in the amino acid sequence represented by SEQ ID NO:2 and having the temperature 
sensitive DTSR activity. 
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S.^^^t^d t s Rite^ 

t L T#®^tt^pj ^ ^ ^ J. mi7i±^W^mm{z^^ $ -^Tig^-r 5 ;J»>(7) ^ 

®S^4^J(c^i-5Wt4^f1--^-r5^>^^°i^K (DTSR^e) ^^i- K-r-Sat-e 
^ (d t s Rjttfe^) <D#:^^^%ita6. ^(^ite^;d5Jg?^$tlf-rr y ^.^L- 
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9 5/2 3 2 2 4^mmyJ^my<>^U^y h) „ 

*7h. ^mm^hn. ='V ^^ml-^ji^^ ^>^±mmiz, t-;^^>'f^^«]tij 
(WO 9 6/0 6 1 8 o^mm^j^my<^^-:7u^y h) „ 

-t-/^:bt>^|g^{i. TIE (A) Xii (B) {^^'TiJ' K-f ^ D N 

(A) iB^iJ##2(:il2«c(7)T^y^iB?ij, * ^c{iiH?iJ#^ 2 fE«(^T 5 y ^iH^ij 
ia^^S14DTSRSi4^;fi--f-5^^xN'^^„ 

(B) iej«j#-§-2lEtt(DT^y^iH?ij. *fc{SiH?ij#^2iE«(;5r5:y^iH?ij(7D 

1 3 9#a<^Le u^S2)5p r o fifeOT 5 y ^aStC^fb L^ciH?iJ(^*5VN 

T. $e>{c:. 1 3 9#S(7>T^y^aSijti^o{si:«{:i*3{t5 i«U<ii|^<®(DT 
^y^as<^aia. JfA. f^Ju, XfijSfr<ji:^-g-tfT^ y^iB^j^;^^^ 
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wo 99/02692 PCT/JP98/0301 7 

- 3 - 

-hIEDNAi: L-C=i:fl:6^](:itt, TIE (a) Xfi (b) (C^-^DN A;6S^{f 

So 

( a ) m^m^- 1 {^l2ic(D:^aiB^ijO 5 359-1987 yi^P^/^^ 

( b ) ia3?iJ#^ 1 izmm<Dmmmil(D 0 ib. 3 5 9 8 7 Ti^h^J:^ 

SIT. ±IScOV^-ri^;6.<DDNA^. r:$:|^5gC)i(tfe^j X(i F^^^ d t s i» 
. me>tDDNA;iS=i— K-r-S^V^-^i^K^ T^^^D T S R ^ Wn'^? Kj 

^4^^^5o DT S RiJ^^/N'i^Kfi. ^J;t{^. =^ y ^>MJNB®(^#®ett^J^m^ 

ia^^^ttDT SRSti,!r{i, = y ^MjNB0(7)*il^Wjg.^ (3 1. 5 
r) -e{iDTSRfS145r^-t-;i^ 3 3 L 3 7 t:i^AJi. $f ^ U < li 3 4 ^ii>^_b 
-CttDT S Rfi&14255<&T-r?><4®$rVN 9, 

.SOOCtD: <WO 99Q2fia2Al I > 
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-5^^v^^:7' w^^^y^av-- (Bargey's Manual of Detenninative 
Bacteriology) M 8 iK 5 9 9M ( 1 9 7 4) {C^a $ nTV^ -5 -S^O^^^i^T'fc 

-^$tL/c^UtV<Ci^^y T>^^^^ (ijjt J sy3^ Bacteriol., 41, 255 (1981)) 

m'±m=i V :t^mmmm^<DA_L^Rm.m^n. wo 9 5/2 3 2 2 4^b^^ 

= ^J;t{«^?.<^^& (H. Saito and K. Miura 

Biochem. Biophys. Acta 72, 619 (1963)) ^c:^j^V^^fe^DN A^|H]lR-rs„ iHlltX L/c 

(1) pAM 3 3 0 i^mm 5 8 - e 7 6 9 9 ^■{i^mmm 

(2) pHM 15 19 «RFliHg5 8- 7 7 8 9 5-^i2^^#R^, 

( 3 ) p A J 6 5 5 WmeS 58-192900 -^^i^^^M 

(4) pAJ611 1^ _b 
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(5) pAJ 1844 m ± 

(6) pCG 1 ^MBg5 7 - 1 3 4 5 0 0-^^^#HB 

(7) pCG 2 #5iBg5 8 - 3 5 1 9 7^^##BB 

(8) pCG 4 #MBg5 7 - 1 8 3 7 9 9-^<2^##BB 

(9) pCGll 1^ ± 

i^y y vmM^Mz.'^mrr:-. ^'^■tim^^h\^M\.XM\'^ 

^ix^o f^. i^^M«7)=' y ^-M*ffl®{iO. 1 ~ lmg/dl(D^g^(D_L 

5::*7A A J 1 1 0 6 0;d5^ti"e.tL5o Pt^^ttii^SII^-XllSWI^^^X^X 
^fi^^W^Ff (S5lg#-^305-0046 0:$:S^i^jf;O< {^mm-TS 1#3-^) 
, ^fe^tlT*5«9 . ^f^#-^F ERM P - 3 6 7 8 d^f^-^^tuTV^^o 

-B^dx-f^. :3^'>3. ytT-^ry K-12 dov^r^^^tLTv^s j; 9 

Sr^MJMfla ^|gfb;^7 ^> a x-^^iS L T D N A cDjgji§14^i^-t-:j^^ (MandelJvl. 
and Higa^., J. Mol. Biol., 53, 159 (1970)) d^fe «9 . • y ^ fdOl^NT 

^-^^ixTV^^ J; liM^P^(D^JiS;6^b='>'t°7^^ h-tr/u:^IS3K bXDN A 

^^Ai~^:^& (Duncan,C.H., Wilson,G.A. and Young^^.E., Gene, i, 153 (1977)) 

'S.t^^.e. DNA^^®(^^fl&^. mifex.DNA%^^fc:Sit)iitp:/n h:/^;^ 
h^ytf^^:7ci: h<7?i|^^{ZLTm^x.DNA§rDNAS^®{C^A-r'5 
(Chang,S. and Choen,S.N., Molec. Gen. Genet, 168, HI (1979); Bibb,M.J., 
WardJ.M. and Hopwood,OA., Nature, 274, 398 (1978); HinneaA., Hicks J.B. and 
Fink,G.R., Proc. Nati. Acad. Sci. USA, 75 1929 (1978)) t>f£:fflT-#-5o 
iS«aj-cfflv^fc?i^«fe^(7);fyfe{^. mm^-^/w^ife (^M¥2-2 0 7 7 9 \^<ikmi 
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g. Tt^U-^^hVl 0 g. ^e:ndf.^ iQg. NaClSg. D 
L-^^^->0. 2 g. 5 g^t;^i^D7A^a^^n— yU4mg^M7Kl 

Lfc-^tfo pH7. 2) izmm\^x^75m(7)=^a=.—:tms^^-^^, mm=i^- 

— ^ 3 Om g X L(D^wf^m^l (Tween40) ^-g-t?M- C M 2 G :/ U— h 

N A^^Mi:^^ P C R{C J:oTA_L_s_R3t^^^^tpDNA^>t^iiiiii-t-.5 Z 

/.eib\ d t s Rg^^^-^tf:/^^^ Kp DTR 6 %{^i$i-:5:ni/ai y tT • 
='yjM109XpDTR6 (r^^-<- h^>x>'-A J 1 2 9 6 7) 1 
9 9 4^2^ 2 2 B tCil^M^^X^fi^^ff^^^X^^XmS^^ff^^Sm (^«#^ 
305-0046 B*g^^mo<f^rfTm-T@ 1#3#) ^CS|^#^FERM P- 
1 4 1 6 8 <i: L-C^|^$i^, 1 9 9 5^2.^ 9 0 {Z^:5!^-<;:!^ h^^(cgo"< 
*ft{C^l=$iX, Sfe#^FERM B P-4 9 9 4z55f.tJ^$;^^:^^^^ 

^^§id_L_s_R51fi^H, ^^^d__Ls.RSe^^-^tfDNAC^^^a^^ig 
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(Shortle, D. and Nathans, D., Proc. Natl. Acad. Sci. U.S.A.. 75, 

270(1978)) o mmmmLtim^:^DNA^. ±titmmiz'Lx='V ^^mm-m<D 

^^h-7T—?^>^M ATCC1 386 9Wm^(Dd^±_s_Rm'B^izmm^m 

ATcc 1 3 8 6 9wmm(Dm±mr>TSR^>y<^'Mn. mym^2iZ7jk-r 

T 5: ymMmz:t3l^X l 3 9#B<DT^ yWtmmt^P r o^ST-fc^T^ y^gH 
^'J^Wi"5o *7t. :7" w tv-^ ^ 7^ y 1^7^. ^.^7 f.^-^ — ;^;^^^ ATCCl 3 
8 6 9^(D^±Sd_L^Rae^^{i. iE3?iJ#^ 1 {c4b^v^T 7 7 4 # g (T):^^;^^ c 

^Uf^^MDT SRi5'>'^-?i^K^=3- K-r5|gmSd_L^R5ie^.Z):^SiH?^iJ;55 
B^e)/5^^^.tofc(D-C, l5^^M_d_t_s_Rite^(C. (Kramer, W. 

and Frits, H. J., Methods in Enzymology, 154, 350 (1987)) J: o -r^M^^A-f-S 
^tlzX^Xh. ^^Md_t_s.Ra^^?r^#-r-5::i:;55X'#^„ -T^.^^^^. m- 

±mA±_s_Rm.B^xi-i^ ^^\m-^nz7jk-tT ^ ymmmz^i^x. i3 9#e 

KXiP r oaS^3- KLTV^S;6^ Zix^. P r o U-li5^C0T 5 /^^S. 
»^ U< «L e uaS^ = - K-rS= K>{c:S^-riX(^ctV\ P r oU^^c^T 5: 
y^^Mt LT{i. 1 3 9#g<^P r omm^^<DT 5 y ^^StC^fk^-gr/ch 
#{3. ^m^DT S R^ >x^•^®:65^a|g^^^4DT S RSI^^^-T-S *>OT'$>n 
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^^m<Dm:^^n. se?'J#-^i {^^■t-^^^i^?|J^c*5v^T:^s#^3 59-19 
^zi-Ki-^DNA. Rxj^m.^m^2iZ7r:i-T^ ymmm:ii^i-x. 1 3 9#e 

(DLe umm^^. P r o^m<m(DT ^ ^^^SfC^fbLfciS^iJ^ri- Kt-SD 

3 9#e(Z)T^ y^asw^(D'65:g{c*5v^-c. i^L < iimm<DT ^ ymmmcD 
g^. x^. ^fA. mo. JLi•±mi^L^^]z^mm7imt>^xi,. ='-K$tt-5^? 

mnzio\,-x 1^1^ < i-i^m(DT X ymm&(Dm:^. n^. nm. 

iE^im(DiE?iJ#-^l {;I^^:^Sia^J{C*5^^X:^S#-^3 59-1987 T'^^tt 

y^x-r^DNA^^^-t-5z.^{z:j;oT. ^fc. mm^m 

yi/T-v^>' (NTG) t L<{j:ffi^^^^^(^ilSAX^^^M{CfflV^^i^T^^-5^ 
^M\zi:^X^mir^:^^i)^m\'rhth^. 

f^9 o%i^^_h(D+Bl^^4^^-t-5DNAI^±755^^-ryy ^-rxu. ^itj; 9+gi^^4 

rc^^-r:/y y KOTm- (Tm-30) t:. ^if*L<fiTm- (Tm-20) °C 
<^5®fflT% ;6-olxSSC. ^J^L<{iO. 1 x S S C {C*i^i-5^^g^-eys^ 
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1 3 9#e(^T^ y^^S^^;i^(D^^^:lioV^T^m;5^^£C7tDTSR^^/^° 
^^^-*lJPg$tl,/^V^;i^ ii^. 1~2 0^. $f*L<{il~l Oj@-e$>5o 

{w?iAZ: LTV^5+BPiat^;tO^?fe (Experiments in Molecular Genetics, Cold Spring 
Harbor Laboratory press (1972); Matsuyama, S. and Mizushima, S., J. Bacteriol., 162, 
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1196(1985)) ^{cit). L-^/u^ ^>^m±mm^^T^=^v ^mmm<7)p^-&i^ 

li. W0 9 6/0 6 1 8 0-^a^^5H/N'>:7U,y K#HBJ ^ 

^m.m.mi)^^^m^ir\.^. m.mm,t\^x\-t^ m^Ti^^^r^M., mmTi^^=-^ 
viy^ F^^=3e;^. mm::^^p^^ mm:^^^. zi—iy-y^-j-^—y- ^yti—m^t^'^ 

31. sr^ifiT-^^SrM^L. :^«Oi^tt,X'3 3~4 0°C. »^L<{i3 
_Lia L - ^ ^ :y^^mm fi. $ e> L - y i^iiMtg ^ -5 1> (?5 -e ii> o 

OOCID: <WO_8902e92Al_l_> 
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v^mmMii. ^^^(Dt<D^^mx^ ^ (^jx.}^. wo 9 e/oeiso-^ 

<2^Bg4 8- 2 8 0 7 8 -^^^/^ if (C|E«<^;^&{Z|^ o T L - ^ V^^Msg^fv^-^ 

^mim<D\^':^^>:^-^^-i-^mw-i^mxmmLxi,\f :t^>'i'^mnpmm^ 

31. 5Wia-eJ§«*M*6L. i#«(?53t4"T-3 3-4 or. L< {i3 

SOOCIO: <WO_990ae92A1_l_> 
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LT{±. /S^^OzJ.;^ 17^:7/1.^ fe' (PFK. #MBg6 3- 1 0 2 6 9 

(PEPC. #§iBS6 0-8 7 7 8 8-i-, #MBS 6 2 - 5 5 0 8 9 ^) . TCA 

^^(n ^ ^^^m^^mm (cs. ^giBge 2-201 sss^. ^^^^sges-i 

1 9 6 8 8^) , T^^:y f>^t Y^-^-^ (AGO. #§iBg 6 2 - 2 9 4 0 8 
6^) . ^y^oi^^^t Kn^'-:h^-^ (ICDH. ^ItMBg 6 2 - 1 6 6 8 9 0 
#§IBg6 3 - 2 1 4 1 8 9^) . T - M^L^^^^mn-t ^ ^ X:^^^ ^ 
Y^a^f-r-^ (GDH. #MBS6 1 -2 6 8 1 8 5-^) ^Oitfi^^Jife^^ 

hMe«X{i^-th7/^=.;. H^e«<^::^-Ki--5ite^ (W094/25605H^ 
;«7/u.-j?dev'^~-tfate^ (#MBS60-87788^^#) . =r y 



^ §g ^ ^jfe-r ^ A?) o ^ ^ (o 

<l>yutV<:J.^y r>i,. H7T-^>^A ATCCl 3869 (=y^ 



X3C(D: <WO_9902e92Al_l_> 
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7^WtV<^7^y^A - h^T—^^^J^ ATCCl 386 9^T-Yt§ 
^(Bacto— trypton (Difco) 1%. Bacto-yeast 
extract (Difco) 0. 5%. NaClO. 5%(pH7. 2)) 

#jS:3,ooor.p.m. x'l s^Pb^. mL^j^m^mx^mmm^o . 5g^nfc^. mm 

Hffico:^^ (Biochem. Biophys. Acta., 72, 619 (1963)) (Cj; ^-fe^ 
DNA^#fCo rcD^^^DNA 6 0 /z g ^t>'^JPS^^ Sau3A I . 3 

^-5/ hSr 1 OmM h y >^-±t^^»?^ (5 OmM NaCl. 1 0 mM Mg 
S04^t>*lmM v?5^^;^ h— /u-^^ (pH 7. 4) ) {^^DCDjoOM-g^ 

ffl^SL. y — /I^it®^S LTSauSA I -cmit^rifzy U i^'y<^ y r> . 
^iJ' h:7T-^ i^^^ ATCC 1 3 8 6 9(D^fef$:DNA^^K- SO^ug 

/Co 

ATCCl 386 9<Dm'B^9'^ Zfy V ^(Di^M 

h6?'.C:7°^;^ 5 K-<i^ ^-DNA (p S AC 4) 2 0 ^ g -S:t5$iJPS^mBainH I 2 
00^-2/h^50 mM H y x (10 0 mM N a C 1 BlV^ 10m 

Mm.m-^^^^-^'^^Ms^^ (pH7. 4) ) (^is-a-u. ^ms 7x:v2mmRJt^^ 

i~<5yhJ6. Molecular Cloning 2nd edition (J.Sambrook, E.F.Fritsch and T.Maniatis, 

Cold Spring Harbor Laboratory Press, pi. 56 (1989)) (D^^X ]) T /UT 

V Ti^^yy-^ —if (Bacterial Alkaline Phosphatase) fSltMiZ <J: <9 . D NAWf)i-(D^ 

ClOBasHi -emfb^tlfep SAC4^1iug. <1 > lb tltcSau3A I xm 
it^ilfcyu\fy<^y'V ' 9^ h^T — ^ >^J^ ATCC13869 
feft:DNA»f>H-^ 1 /z RXJ2^~^y h<DT AV Jff—^ (^Si^ (ts^) 
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M) 6 6 mMigfk-^^^'>'> A, 1 0 mM-:/^:^-;^ l^-f h — /u^tl^ 1 0 mM 

ATPi^^-r^e smMhv :^-^mmmm (pH7.-5) (c^jdl. 

{di «9^v-zii y t T • n y DH 5 $r?F^«temL. Clix^ 1 7 0 j^z g /m 1 
e^^-r^"^ ]) — t L^t. 

J 1 1 0 6 o<Dmmm^ 

mm {^mw^2- 207791 ^-^^m) izm\ ^mf^^M\zn-t^m^m-± 
mm±{zmmL. 31. 5^T'#a^^^tT^^</\ m2o,ooom<Dmmmi^i^^iii 

^^itfco ^(-^ixe)(^)?F^Wtem^*:^#ffi?514^j3 Omg / 1 ^-^tfl^^U- h 

±iE-C-#e)tL/c^t*;e)^^^n^nm^;tDNA^atli iRlDNA^fflV^TA 
J 1 1 06 Ott^SffmtelfeLfc. r CT"b#®Si4^J(c:*f LTW1*$r^L/cft 
^^yto wne.Ot5^<D l^;i5i^itLTV^/cM^;tDNA^pDTR6 <b^^ LfCo 
pDTR6§r^AUfcA J 110 6 Offifi. 3 g O^m^tt^J^r^An L/cf^ 
^*:^«fiT-^?)^W|5aSJ65^^J$;^^XV^fc (WO 9 5/2 3 2 2 4 #ffl^<^§|xN'^:7 

pDTR6:7°^;^5: K^. :St^ Shortle, D. and Nathans, D., Proc. Natl. Acad. Sci. 
U.S.A., 75, 270(1978)tC|5^(D;^&{::tiev>, Um'^^X-ii Yn^i^jVT % ^^SL. 
m$:AJ1106 0{:i-hiEom^^^Vu^jfeSrfflVNT#AL/c, mwmi^^^^2 

0 0 0 o^^M-cM2G^^i0«fe{c2 5x:izx 3 0 m^mm\^=' u =.—^m^ 

^-frfco ^n^S Omg/ 1 <^l?-iS»14^J^-^tfl^:7"l — h^m\Z 2 ^'r^]^zf 

ooao: «wo_e8oae92Aij_> 
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V:fJV31. 5X:io^XJi3 5X:i:i:l^l^X 2 Ommm^\^tCo t(D^. 31. 5°C 

(CJ; «9 5: K^ttttJ L. p DTR- l l 7 ^^#L/c. 

< 5 >^MMd_L^Rite^(DigSgE^iJ^^ 
_tiET-#^ixfcp DTR - 1 1 7^=^->^ ytT-=iy JMIO 9(C#AL 
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<110> ^(^^^^^%t(AJINOMOTO Co. , Inc.) 
<120> ia^SSt±d__L_s_Rit'e^^ 
<150> JP 9-184176 
<151> 1997-07-09 
<160> 2 



<210> 1 
<211> 2047 
<212> DMA 

<213> Brevibacterium lactofermentum 
<220> 
<221> CDS 
<222> 359. . 1987 



<400> 1 

gatcttggaa ctcgacagtt ttcaccgtcc agtttggagc gcctgagctt gcaagctcca 60 
gcaagtcagc attagtggag cctgtcactt tttcgtaaat gacctggcca aagtcaccgt 120 
tttggagcaa tttttccttc aggagctcaa cgtttagcgg ctctctggat cgtgaaatgt 180 
caacgttcat ggaagccaat gtagtggggt cgcgtcgaaa agcgcgcttt aagggcgaca 240 
cgcccaaaaa gttttacctt taaaaactac ccgcacgcag cacgaacctg ttcagtgatg 300 
taaatcaccg cggaaatatt gtggacgtta cccccgccta ccgctacgat ttcaaaac 358 
atg acc att tec tea cct ttg att gac gtc gcc aac ctt eca gac ate 406 
Met Thr He Ser Ser Pro Leu lie Asp Val Ala Asn Leu Pro Asp He 

I 5 10 15 

aac acc act gcc ggc aag ate gcc gac ctt aag get cgc cgc gcg gaa 454 
Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 

20 25 30 

gcc cat ttc ccc atg ggt gaa aag gca gta gag aag gtc cac get get 502 
Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

gga cgc etc act gcc cgt gag cgc ttg gat tac tta etc gat gag ggc 550 
Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 

50 55 60 

tec ttc ate gag acc gat cag ctg get cgc cac cgc ace acc get ttc 598 
Ser Phe He Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
65 70 75 80 

ggc ctg ggc get aag cgt cct gca ace gac ggc ate gtg acc ggc tgg 646 
Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly He Val Thr Gly Trp 

85 90 95 

ggc acc att gat gga cgc gaa gtc tgc ate ttc teg cag gac ggc acc 694 
Gly Thr He Asp Gly Arg Glu Val Cys He Phe Ser Gin Asp Gly Thr 
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100 105 110 

gta ttc ggt ggc gcg ctt ggt gag gtg tac ggc gaa aag atg ate aag 742 
Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Mef lie Lys 

115 120 125 

ate atg gag ctg gea ate gac ace ggc cgc eta ttg ate ggt ctt tac 790 
He Met Glu Leu Ala He Asp Thr Gly Arg Leu Leu He Gly Leu Tyr 

130 135 140 

gaa ggc get ggc get cgc att eag gac ggc get gtc tec ctg gac ttc 838 
Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

att tec eag ace ttc tac caa aac att eag get tct ggc gtt ate eca 886 
He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val He Pro 

165 170 175 

eag ate tec gtc ate atg ggc gea tgt gca ggt ggc aac get tac ggc 934 
Gin He Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

eca gee ctg ace gac ttc gtg gtc atg gtg gae aag ace tee aag atg 982 
Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

ttc gtt ace ggc eca gae gtg ate aag ace gtc ace ggc gag gaa ate 1030 
Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 

210 215 220 

ace eag gaa gag ctt ggc gga gca ace ace eac atg gtg ace get ggc 1078 
Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

aac tee cae tac ace get gcg ace gat gag gaa gca ctg gat tgg gta 1126 
Asn Ser His Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 

245 250 255 

cag gac ctg gtg tec ttc etc eca tec aac aat cgc tct tac aca oca 1174 
Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 

260 265 270 

ctg gaa gae ttc gac gag gaa gaa ggc ggc gtt gaa gaa aac ate acc 1222 
Leu Glu Asp Phe Asp Glu Glu Glu Gly Gly Val Glu Glu Asn He Thr 

275 280 285 

get gac gat ctg aag etc gae gag ate ate eca gat tec gcg ace gtt 1270 
Ala Asp Asp Leu Lys Leu Asp Glu He He Pro Asp Ser Ala Thr Val 

290 295 300 

ect tac gae gtc cgc gat gtc ate gaa tgc etc ace gac gat ggc gaa 1318 
Pro Tyr Asp Val Arg Asp Val He Glu Cys Leu Thr Asp Asp Gly Glu 
305 310 315 320 

tac ctg gaa ate cag gea gac cgc gea gaa aac gtt gtt att gca ttc 1366 
Tyr Leu Glu He Gin Ala Asp Arg Ala Glu Asn Val Val He Ala Phe 
325 330 335 
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ggc cgc ate gaa ggc cag tec gtt gga ttt gtt gcc aac cag cca acc 1414 
Gly Arg lie Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

cag ttc get ggc tgc ctg gae ate gac tec tet gag aag gca get cgc 1462 
Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 

355 360 365 

ttc gtc cgc acc tgc gac gcg ttt aae ate cca ate gte atg ett gte 1510 
Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 

370 375 380 

gac gtc cec ggc ttc ctt cca ggc gca ggc cag gag tat ggt ggc ate 1558 
Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 
385 390 395 400 

ctg cgt cgt ggc gca aag ctg etc tac gca tac ggc gaa gca ace gtt 1606 
Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val 

405 410 415 

cca aag att acc gte acc atg cgt aag get tac ggc gga gcg tac tgc 1654 
Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 

420 425 430 

gtg atg ggt tec aag ggc ttg ggc tet gae ate aae ctt gca tgg cca 1702 
Val Met Gly Ser Lys Gly Leu Gly Ser Asp He Asn Leu Ala Trp Pro 

435 440 445 

ace gca cag ate gcc gtc atg ggc get get ggc gca gtc gga ttc ate 1750 
Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gly Phe He 

450 455 460 

tac cgc aag gag etc atg gca get gat gcc aag ggc etc gat ace gta 1798 
Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

get ctg get aag tee ttc gag cgc gag tac gaa gac cae atg etc aac 1846 
Ala Leu Ala Lys Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 

485 490 495 

ccg tac cae get gca gaa cgt ggc ctg ate gac ggc gtg ate ctg cca 1894 
Pro Tyr His Ala Ala Glu Arg Gly Leu He Asp Gly Val He Leu Pro 

500 505 510 

age gaa ace cgc gga cag att tee cgc aac ett cgc ctg etc aag cae 1942 
Ser Glu Thr Arg Gly Gin He Ser Arg Asn Leu Arg Leu Leu Lys His 

515 520 525 

aag aac gtc act cgc cct get cgc aag cae ggc aac atg cca ctg 1987 
Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 

530 535 540 

taaateggcg aatccataaa ggttcaaaag aattcaataa ggattcgata agggttcgat 2047 
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<212> PRT 

<213> Brevi bacterium lactofermentum 
<400> 2 

Met Thr He Ser Ser Pro Leu He Asp Val Ala Asn Leu Pro Asp He 

15 10 15 

Asn Thr Thr Ala Gly Lys He Ala Asp Leu Lys Ala Arg Arg Ala Glu 

20 25 30 

Ala His Phe Pro Met Gly Glu Lys Ala Val Glu Lys Val His Ala Ala 

35 40 45 

Gly Arg Leu Thr Ala Arg Glu Arg Leu Asp Tyr Leu Leu Asp Glu Gly 

50 55 60 

Ser Phe He Glu Thr Asp Gin Leu Ala Arg His Arg Thr Thr Ala Phe 
65 70 75 80 

Gly Leu Gly Ala Lys Arg Pro Ala Thr Asp Gly He Val Thr Gly Trp 

85 90 95 

Gly Thr lie Asp Gly Arg Glu Val Cys He Phe Ser Gin Asp Gly Thr 

100 105 110 

Val Phe Gly Gly Ala Leu Gly Glu Val Tyr Gly Glu Lys Met He Lys 

115 120 125 

He Met Glu Leu Ala He Asp Thr Gly Arg Leu Leu He Gly Leu Tyr 

130 135 140 

Glu Gly Ala Gly Ala Arg He Gin Asp Gly Ala Val Ser Leu Asp Phe 
145 150 155 160 

He Ser Gin Thr Phe Tyr Gin Asn He Gin Ala Ser Gly Val lie Pro 

165 170 175 

Gin He Ser Val He Met Gly Ala Cys Ala Gly Gly Asn Ala Tyr Gly 

180 185 190 

Pro Ala Leu Thr Asp Phe Val Val Met Val Asp Lys Thr Ser Lys Met 

195 200 205 

Phe Val Thr Gly Pro Asp Val He Lys Thr Val Thr Gly Glu Glu He 

210 215 220 

Thr Gin Glu Glu Leu Gly Gly Ala Thr Thr His Met Val Thr Ala Gly 
225 230 235 240 

Asn Ser His Tyr Thr Ala Ala Thr Asp Glu Glu Ala Leu Asp Trp Val 

245 250 255 

Gin Asp Leu Val Ser Phe Leu Pro Ser Asn Asn Arg Ser Tyr Thr Pro 

260 265 270 

Leu Glu Asp Phe Asp Glu Glu Glu Gly Gly Val Glu Glu Asn He Thr 

275 280 285 

Ala Asp Asp Leu Lys Leu Asp Glu He He Pro Asp Ser Ala Thr Val 

290 295 300 

Pro Tyr Asp Val Arg Asp Val He Glu Cys Leu Thr Asp Asp Gly Glu 
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310 315 320 

Tyr Leu Glu He Gin Ala Asp Arg Ala Glu Asn Val Val lie Ala Phe 

325 330 • 335 

Gly Arg He Glu Gly Gin Ser Val Gly Phe Val Ala Asn Gin Pro Thr 

340 345 350 

Gin Phe Ala Gly Cys Leu Asp He Asp Ser Ser Glu Lys Ala Ala Arg 

355 360 365 

Phe Val Arg Thr Cys Asp Ala Phe Asn He Pro He Val Met Leu Val 

370 375 380 

Asp Val Pro Gly Phe Leu Pro Gly Ala Gly Gin Glu Tyr Gly Gly He 

390 395 4OO 

Leu Arg Arg Gly Ala Lys Leu Leu Tyr Ala Tyr Gly Glu Ala Thr Val 

405 410 415 

Pro Lys He Thr Val Thr Met Arg Lys Ala Tyr Gly Gly Ala Tyr Cys 

420 425 430 

Val Met Gly Ser Lys Gly Leu Gly Ser Asp He Asn Leu Ala Trp Pro 

435 440 445 

Thr Ala Gin He Ala Val Met Gly Ala Ala Gly Ala Val Gly Phe He 

450 455 460 

Tyr Arg Lys Glu Leu Met Ala Ala Asp Ala Lys Gly Leu Asp Thr Val 
465 470 475 480 

Ala Leu Ala Lys Ser Phe Glu Arg Glu Tyr Glu Asp His Met Leu Asn 

485 490 495 

Pro Tyr His Ala Ala Glu Arg Gly Leu He Asp Gly Val He Leu Pro 

500 505 510 

Ser Glu Thr Arg Gly Gin He Ser Arg Asn Leu Arg Leu Leu Lys His 

515 520 525 

Lys Asn Val Thr Arg Pro Ala Arg Lys His Gly Asn Met Pro Leu 
530 535 540 
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